A new approach to the investigation of oxidative injury to the pulmonary endothelium: use of angiotensin-converting enzyme as a marker.
Oxidative injury to the pulmonary endothelium plays and important role in lung pathology. Oxidants (that accumulate in lung tissue upon hyperoxia or hypoxia, or are released from activated leukocytes) can destroy endothelial cells. Investigation of the mechanisms of oxidative endothelial injury and the choice of valid criteria with which to measure these pathological deviations are therefore of great importance. Among the criteria used to assess endothelial injury (e.g. accumulation of the products of lipid peroxidation, enhancement of pulmonary microvascular permeability, morphological changes), monitoring of angiotensin-converting enzyme (ACE) is of great interest because it is associated with the endothelial surface and thus reflects endothelial status. Assessment of lung rather than serum ACE activity is the best indicator of endothelial injury. For a comprehensive evaluation of endothelial status, not only total ACE activity in lung tissue but also ACE accessibility to circulating ligands should be monitored. Radiolabelled ACE substrates have been used as ligands in the perfusion of isolated lungs of experimental animals. Radiolabelled monoclonal antibody (Mab) to ACE has been proposed as an alternative ligand, because a drastic decrease in uptake of this Mab by the lungs upon lung injury has been shown. This approach is extremely sensitive: a decrease in antibody uptake occurs even upon mild (nonoedematous) oxidative lung injury, when other indicators, such as lung and serum ACE activity, accumulation of the products of lipid peroxidation, and microvascular permeability, remain unchanged. The use of radiolabelled Mab allows the pulmonary microvascular status to be monitored by gamma-scintigraphy.